Stage and segment specificity of the secretory cell of the dermal glands of the tobacco hornworm, Manduca sexta.
The pair of epidermally derived Verson's glands on each segment of the tobacco hornworm, Manduca sexta, secretes at ecdysis proteinaceous products which coat the epicuticle. These proteins are produced by a single secretory cell which displays both stage- and segment-specificity during development. Three major 12-kDa polypeptides are synthesized at the larval molts, while higher molecular weight (14-93 kDa) polypeptides are produced at the pupal molt. In the pupa, but not in the larva, there are three segment-specific protein patterns, each involving both qualitative and quantitative differences: (1) thoracic (T) segments 1 and 2; (2) T3 and abdominal (A) segment 1; (3) A2-A8. Larval-specific proteins were found to be synthesized in low amounts throughout the penultimate fourth instar, with enhanced synthesis occurring during the molt, coincident with the molting surge of ecdysteroids. Synthesis of the major pupal products commenced about the time of wandering, with enhanced synthesis occurring throughout prepupal development, coincident with the prepupal surge in ecdysteroids. The onset of synthesis of the major pupal products differed, both within and between segments. Culture of fifth instar Day 2 glands in vitro showed that this synthesis depended on 20-hydroxyecdysone. The differential regulation within and between segments observed in vivo was also seen in vitro.